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Abstract: The cryptocurrency market has enormous growth potential. In this study, the aim is to
investigate how the news (shocks) affects cryptocurrency market volatility. This is significant because,
while cryptocurrencies are gaining popularity among investors, the market’s extreme volatility
discourages some prospective buyers, while also causing large losses for inexperienced investors.
From 8 March 2019 to 30 November 2022, data from Bitcoin, Binance Coin, Ethereum, Dogecoin, and
XRP were collected for the current study. The E-GARCH model was applied to the framed dataset
to achieve the research aim. We discovered that the value of the size factor for all currencies was
statistically significant, indicating that the news (shocks) significantly impacts volatility. Furthermore,
volatility persistence in all cryptocurrencies is found to be very high and statistically significant.
These study findings can help investors understand the impact of the news (shocks) on volatility in
cryptocurrency returns.

Keywords: cryptocurrencies; bitcoin; Ethereum; Binance Coin; Dogecoin; XRP; news; volatility; shocks

1. Introduction

Cryptocurrencies have the potential for higher returns due to their volatility and a
wider range of investment opportunities due to the emergence of new tokens and coins.
Cryptocurrencies are also global and borderless, allowing anyone with an internet connec-
tion to access them from anywhere in the world. Finally, when compared to fiat currency,
investing in cryptocurrency can provide greater privacy and security (Jangir et al. 2022).
However, the main risks of investing in cryptocurrency include price volatility, a lack of
regulation and liquidity, and the possibility of fraud (Varma et al. 2022). Furthermore,
because cryptocurrencies are decentralized, investors have no recourse if they are scammed
or hacked (Rupeika-Apoga and Wendt 2022). Furthermore, because cryptocurrencies are
not supported by governments or other financial institutions, their value can be affected
by political and economic events (Rupeika-Apoga and Wendt 2021). As a result, before
investing in cryptocurrency, investors should conduct extensive research.

The cryptocurrency market has a lot of room for growth (Kumar 2022), but it also has a
lot of room for losses. Wins and losses may occur regardless of whether the investor makes
an excellent or terrible coin choice (Toneatto 1999). Timing may have a significant impact
on whether or not you succeed (Tran and Leirvik 2020). According to Hidajat (2019), bitcoin
is a very illogical investment because the value of each cryptocurrency fluctuates wildly
(a trait known on Wall Street as volatility) (Ammous 2018). The value of cryptocurrency
holdings fluctuates dramatically (Urquhart 2022).

Two principal streams in the literature examine the price fluctuations of cryptocurren-
cies. The first line of research, which includes foundational papers by Katsiampa (2017)
and Urquhart (2017), is concerned with using GARCH family models to analyze Bitcoin
prices and simulate conditional volatility. In the second set of studies, GARCH and other
time-series approaches are used to examine the volatility spillover between cryptocurren-
cies and traditional financial markets. Kristoufek (2015) and Dyhrberg (2016) describe
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two illustrious instances. Evidence that Bitcoin price movement and other cryptocurrency
price movements are independent was uncovered by Ciaian et al. (2016) in their latest re-
search using the ARDL approach. We continue on the premise that the correlation between
different cryptocurrency prices signifies a possible volatility persistence.

The study aims to examine the impact of the news (shocks) on the volatility of the
cryptocurrency market. The EGARCH model was used to assess the impact of the news
and volatility persistence on cryptocurrency return values from 8 March 2019 to 30 Novem-
ber 2022.

This study differs from previous research in three ways. First, the vast majority of
published cryptocurrency research focuses on Bitcoin. However, given the current era,
many more cryptocurrencies have entered the blockchain technology space. Investors
are now pivoting their preference from Bitcoin to other cryptocurrencies, looking at the
market’s mood. Hence, this paper covers a large portion of the cryptocurrency market
by analyzing the volatility of major currencies based on market capitalization. Second,
in this study, the correlation between the return of one cryptocurrency and the return of
another is calculated, and the impact of the news (or shocks) on volatility is measured.
Third, the current study attempts to estimate and compare the persistence of volatility
across currencies. The research conclusion based on data analyses will assist the reader in
understanding the orientation of the news (shocks) on volatility in cryptocurrency returns.

Our contribution to the academic literature and its practical implications is threefold.
The most effective GARCH model for measuring the impact of shocks, i.e., news, known
as EGARCH, was applied for the first time to the volatility in financial returns of the five
largest cryptocurrencies (Bitcoin, Binance Coin (BNB), Ethereum, Dogecoin, and XRP) from
8 March 2019 to 30 November 2022. Second, we discovered that the financial returns of
all cryptocurrencies throughout the period exhibit volatility clustering, correlation, and
generalized autoregressive conditional heteroskedasticity. Third, whether in the stock
market, bond market, commodities market, derivatives market, or cryptocurrency market,
foreign investors have used a variety of products and techniques. Therefore, the research
results provide comprehensive data for global investors to meet their strategic needs
concerning investments in the crypto industry.

Section 2 examines what has already been written on the subject of volatility modeling
in cryptocurrency markets. Section 3 contains a brief summary of the data and methods
used. Section 4 presents the analytical findings. Section 5 provides the discussion and
Section 6 concludes with some final thoughts.

2. Literature Review

Some people are interested in cryptocurrencies such as Bitcoin and Ethereum not
because they want to use them as a medium of exchange, but rather because they see
them an insurance policy against inflation or as a means of making a profit. Nevertheless,
because there is no underlying commodity to underpin crypto (Smith 2021), its market
value depends entirely on speculation (Hur et al. 2015) and informed guessing (Tarr 2018).
Putting money into a risky investment is a specific method to increase portfolio volatility
(Kallberg et al. 1996; Roques et al. 2006). In other words, the investment’s price is susceptible
to even little changes in investors’ expectations or perceptions because the value is not
exceptionally stable (Alti 2003). As with a hot air balloon trip, the view from the top is nice
(Finkle 2019), but once investors realize that it is just floating in the air, they will be glad
to dismount the ride (Lynch and Rothchild 2000). However, what rises up in the world of
speculation typically comes crashing down.

Many people have a negative impression of volatility (Merkle 2018; Schwert 2002)
because of its bad associations with market turmoil (BenSaida 2017), uncertainty (Arnold
and Vrugt 2008), and financial loss (Arnold and Vrugt 2008). Price volatility increases when
markets see large ups and downs because investors and traders are more likely to make
wagers on the assumption that the trend will continue (Covel 2006). The good news is
that dramatic price fluctuations like this are uncommon (Blau 2017). Every day, we see



J. Risk Financial Manag. 2023, 16, 136

30f16

market action that is consistent with healthy volatility (Barndorff-Nielsen and Shepard
2002). Price fluctuations occur as a result of the reactions of buyers and sellers to new
information and events about specific firms, industries, and the general economic climate
(Weske 2013). Investors and traders analyze market circumstances and make buying and
selling decisions based on their expectations of the impact of various variables on asset
values (Goldstein et al. 2013). Those who keep tabs on the cryptocurrency market will tell
you that the volatility of cryptocurrencies is unprecedented (Sensoy et al. 2021). Although
there are currently no indexes that track the ups and downs of cryptocurrency prices,
it just takes a brief look at the charts to notice that cryptocurrency values tend to soar
higher and fall lower than those of other assets on the market. Many of the same factors
that cause price fluctuations in traditional markets are also at play with cryptocurrencies
(Walther et al. 2019). Cryptocurrency and traditional market price fluctuations are both
driven by news and speculation (Ciaian et al. 2016).

Nevertheless, because crypto markets lack a healthy ecosystem of institutional in-
vestors and huge trading businesses, their influence is exacerbated in crypto markets, which
have less liquidity than conventional financial markets (Gomber et al. 2018). Because of
their mutual reinforcement, high volatility and low liquidity are a potentially lethal mix
(Schar and Berentsen 2020). Like Bitcoin, most altcoins need more time to develop and gain
traction in the market for derivatives (Back et al. 2014). Cryptocurrency values, subject to
the whims of day traders and speculators, may display the same healthy volatility seen in
traditional markets (Goli¢ 2020).

However, the volatility of cryptocurrency markets is decreasing (Vejacka 2014). As the
crypto market develops and expands, institutional investors and trading organizations are
increasing their commitment to the asset class, and a future market for cryptocurrencies is
taking form (Giudici et al. 2020).

It remains to be seen whether crypto volatility will ultimately follow the same trends
as volatility in traditional markets (Baur and Dimpfl 2021). However, until the asset class
achieves full maturity in the far future, it is expected to continue, consistently exhibiting
outsized volatility (Poon and Granger 2003).

Bitcoin’s value has dropped by more than half since April 2021, from almost USD
45,000 to roughly USD 20,000 (DataQuest 2021). Other cryptocurrencies have seen much
worse declines (Kumar 2022). There was a total loss of USD 60 billion due to the collapse
of the Terra—UST ecosystem in May 2022 (Sigalos 2022). This ecosystem combined a
cryptocurrency with one supposed to be linked to the dollar. Well-known crypto exchanges,
such as Coinbase, have announced staff reductions (Chaturvedi 2022).

Amid the chaos, crypto critics have ramped up their criticisms (Bhatnagar et al. 2022),
focusing mainly on speculative excess and arguing that the crisis has exposed crypto as
a Ponzi scheme (Vasek and Moore 2019). Some point to the high degree of volatility as
proof (Cermak 2017; Pryzmont 2016; Fang et al. 2019). How could crypto deliver on its
promise if involvement is like riding an unsafe rollercoaster (Sharma 2021)? While part of
the criticism is warranted, it is less compelling an argument than the concentration on price
volatility may suggest (Lesser 2019). Instead, it shows that investors must fully comprehend
what various tokens should stand for in the cryptocurrency market (Lee et al. 2018). The
cryptocurrency market is still in its infancy (Pechman 2022). Although their ultimate
purposes will vary, all coins operate essentially as a startup stock with the added benefits of
instantaneous liquidity and transparent pricing (Gazali et al. 2018; Sukumaran et al. 2022).
This one-of-a-kind feature, made possible by new underlying architecture, helps provide a
kinder rationale for the volatility.

In the financial market time series, asymmetry in the volatility process in response to
shocks is notable (Ibrahim 2020). The leverage effect describes the tendency for bad news
to have a significantly larger impact on the conditional variance of stock returns than good
news (Marquering and de Goeij 2005). As digital currencies have gained popularity, so has
the body of research comparing their volatility qualities to those of conventional financial
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instruments (Sapuric et al. 2020). The GARCH model is the most effective model used to
measure crypto-associated volatility (Naimy et al. 2021).

The results show an asymmetric impact upon the application of the TGARCH model,
in which volatility rises more in reaction to positive shocks than to negative ones, suggesting
a pattern of behavior not often seen in stock markets. Uninformed investors” herding
methods may be to blame for the rise in volatility, which has been interpreted as a reaction
to positive shocks (Fakhfekh and Jeribi 2020).

Previous studies shows that Bitcoin, in terms of price, liquidity, and volatility, has
some sharing features of other global cryptocurrencies. However, Bitcoin is measured as a
highly volatile asset of its class (Haiss and Schmid-Schmidsfelden 2018).

The GARCH model shows that Bitcoin’s volatility had a statistically significant effect
on Ethereum’s and Litecoin’s volatility across the study period. There may be some mild
return co-movement across cryptocurrencies, as shown by the conditional correlation
metrics in the given research (Kumar and Anandarao 2019).

A study was conducted to measure the effect of crypto volatility on market return. In
the research, using the standard deviation of log values of return, volatility measurements
were conducted and high levels of volatility were measured. Hence, Bitcoin is suggested to
be suitable for high-risk-endeavor investors (Almagsoosi et al. 2022).

A VCRIX (volatility index for cryptocurrencies) approach based on the heterogeneous
autoregressive (HAR) model was employed for volatility-based forecasting. In the absence
of a mature crypto derivatives market, VCRIX fills this gap by providing forecasting
capabilities and by acting as a proxy for the expectations of investors. These additions
improve the capabilities of monitoring markets, developing trading strategies, and maybe
determining the value of options (Kim et al. 2021).

When analyzing the symmetric and asymmetric information on cryptocurrencies, it
was discovered that the return on, or volatility in, the Bitcoin market is symmetrically
informative and has a long memory to endure in the future. More so than the fresh shock
of market prices, sympatric volatility is observed to be more sensitive to historical values
(lagged) (Othman et al. 2019).

3. Materials and Methods
3.1. Sample

To achieve the study’s aim, data for Bitcoin, Binance Coin (BNB), Ethereum, Dogecoin,
and XRP were collected from Nasdaq Incorporation’s official website (Nasdaq 2022). The
top five currencies, in terms of market capitalization and data availability over the past
few years, were used as a sample to represent the cryptocurrency market. To measure
the impact of news (shocks) and volatility persistence, the E-GARCH model was applied
(Nelson 1991) to the return values of the cryptocurrencies. The sample covered the time
period of 8 March 2019 to 30 November 2022. The data were collected on the 30 November
2022 covering, exactly preceding 3 years and 8 months worth of data from the date. This
constituted 1293 observations of closing prices of each currency, which further became 1292
after calculating returns.

The following formula was used to calculate the returns:

Return = [(Current value — Previous Value)/Previous value] x 100 @D

This specific time period was used to keep the size of observations more than 1000 to
achieve reliable results (Ng and Lam 2006).
Table 1 displays the descriptive statistics on the daily return of cryptocurrencies.
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Table 1. Descriptive statistics of daily return of cryptocurrencies (%).
Bitcoin Ethereum BNB XRP DOGCOIN
Mean 0.1968 0.2968 0.3848 0.2051 8.3853
Standard Error 0.1129 0.1369 0.1542 0.1716 0.3030
Median 0.2008 0.2818 0.1988 -0.0188 5.1457
Standard Deviation 4.0574 4.9192 5.5425 6.1689 10.8918
Sample Variance 0.1646 0.2420 0.3072 0.3806 1.1863
Kurtosis 18.3293 4.1928 18.2993 11.4525 2.9576
Skewness 0.8631 —0.0257 1.3158 1.2526 1.6147
Min. gain/loss —33.2928 —32.1036 —44.5273 —34.0709 —73.7741
Max. gain/loss 46.8649 31.8533 53.0097 48.0037 70.2987
Confidence Level (95.0%) 0.2215 0.2685 0.3025 0.3367 0.5945

3.2. Model

A variant of the GARCH model is the exponential general autoregressive conditional
heteroskedastic (EGARCH) model. To fix the problems inherent in the GARCH model
when applied to financial time series, Nelson (1991) suggested an alternative model called
the econometric GARCH (E-GARCH). In particular, this was so that the consequences of
positive and negative asset returns may be handled differently (Nelson 1991).

For concluding and before the application of GARCH, to ensure reliability in results,
ARMA maximum likelihood was firstly applied following Equations (1)—(5). For a generic
linear stochastic model, as defined by Box and Jenkins, the input is the weighted sum of the
past et, and the output is a random variable. Its mathematical form reads as in Equation (2):

This is example 1 of an equation:

Y, = P&t — @181 — &2 — - — Pg€tg, @)

where y is mean of a stationary process ¢, t =1, 2,
y, are coefficients which satisfy

[ee]
Z (pl2 < 00
i=0

¢; is an uncorrelated random variable.
The primary application of ARMA initiates through the AR(p) process, which is
represented by:
Yi=¢1Yi 1+ ¢Yro+ -+ ¢pYipter 3)

The secondary application of ARMA proceeds through the MA(q) process, which is
represented by:
Yi =& — 01841 — Oogr o — -+ — Oge1y, 4)

Finally, the general expression of ARMA (p,g) is given by the equation below:

Yi= ¢1Yia+@Yro++¢pYip+er— e
=025 — - —Ogery,

©)

Following the application of the ARMA model, the heteroskedasticity Test is per-
formed using the ARCH model:

o = El(x = %)%= E[]= Ely:| = ©)
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Finally, the following equation explains the E-GARCH model:
log(ht) = ¢ + i = f AL f Oy log(hy_y) )
t) = i i k t—k
R VT B BV R

rr(X)

Equation (6) explains the theoretical framework of the E-GARCH model. There are
\77%!_ , A \;% and log(h; i), representing
size effect, sign effect, and volatility persistence, respectively. In financial time series, the
leverage effect describes the tendency for big negative returns to increase volatility relative
to good returns. However, the widely used ARCH and GARCH models cannot account
for this empirical outlier. The value of the size effect shows the impact of the shock on
volatility, the value of the sign effect shows the relationship between the news, i.e., shocks,
on volatility, and volatility persistence shows that the market remains volatile for a long time
or a short time. If A; < 0, negative news increase volatility more than positive news of
equal magnitude. In a generalized form, E-GARCH can be written as:

three major dissections of the equation #;

E-GARCH= Size Effect + Sign Effect + Volatility Persistence (8)

The impact of the news is divided into size effect and sign effect.

The GARCH model is credited to Tim Bollerslev (Bollerslev 1986). Black and Scholes’
seminal work in 1973 established the utility of continuous-time models in theoretical
financial economics (Black and Scholes 1973). They are used both in the concept of option
pricing and in the theory of asset pricing. GARCH(1,1) processes are the focus of this
paper because they can be computed explicitly. The theory underlying GARCH behavior in
continuous-time systems can be generalized. In contrast to the GARCH(1,1) case, parameter
limits and explicit formulas in this more general case require numerical operations and
cannot be given in a closed form.

For the application of the model to conclude the results, volatility in returns is exhibited
in Figure 1. Figure 1 contains the return (%) on the Y-axis and the date on the X-axis. It
shows volatility in the returns of cryptocurrencies, covering the period from 8 March 2019
to 30 November 2022.

In Figure 2, volatility in log values of residuals for all cryptocurrencies is presented.

An investor is influenced by the volatility of a related financial asset (Corbet et al.
2021). This changes the investment pattern from one financial asset to another (Lane and
Milesi-Ferretti 2008). Such am impact can be measured by forming a correlation matrix
(Steiger 1980). Table 2 is framed by the application of the following equation on the daily
returns of given cryptocurrencies:

E[(X1 — p1) (X2 — p2)]

E[(X1 — p1) (Xn — )] 7

! 7(X1)o(Xa) (%) (X,)
E[(Xo — p2) (X1 — p1)] 1 E[(X2 — p2) (Xn — pin)]
7(X2)o(X1) 7 (X1)o(Xn) )
E[(Xn — pn) (X1 — 1)l E[(Xn — pn) (X2 — pi2)] 1
L o(Xn)o(X1) o(Xn)o(X2) ]
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Figure 1. Volatility in returns (%) of Cryptocurrencies.
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—— DLOG(BITCOIN)Residuals —— DLOG(BNB) Residuals
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Figure 2. Volatility in Log Values of Residuals.

Table 2. Correlation matrix of daily return.

Bitcoin Ethereum BNB XRP Dogecoin
Bitcoin 1
Ethereum 0.8368 1
BNB 0.7336 0.7782 1
XRP 0.5921 0.6605 0.5805 1
Dogecoin 0.5291 0.5416 0.4831 0.5157 1

The daily return correlation matrix for five cryptocurrencies is shown in Table 2. The
values of Table 2 show a high degree of positive correlation between returns of Ethereum
and Bitcoin, BNB and Bitcoin, and BNB and Ethereum. However, Dogecoin and BNB mea-
sure a low degree of positive correlation with a value of 0.48. The rest of the combinations
measure a moderate level of positive correlation. Moreover, detailed visual analyses of the
correlation of returns between the currencies can be made from Figure 3. All the values of
correlation are positive numbers, indicating that returns in investment in cryptocurrencies
are somehow positively correlated as they project a similar kind of fluctuation pattern.
However, whether these fluctuation patterns are statistically significant or not can be mea-
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sured by an advanced model for volatility. Hence, the upcoming sections of the paper
compare the volatility of the five cryptocurrencies and also measure the impact of the news
and shock on market fluctuations.

Bitcoin

BNB

DOGECOIN

Ethereum

XRP

T T T T T T T T T T T T T T T T T T T T T T T T T
0.50 0.75 1.00 125 150 04 08 12 16 20 00 04 08 12 16 06 08 10 12 14 16 04 0.8 1.2 1.6

Bitcoin BNB DOGECOIN Ethereum XRP

Figure 3. Correlation across the returns in cryptocurrencies with fitted regression line (authors’
calculations).

4. Results

Table 1 incorporates descriptive statistics of the percentage of daily returns. Every
statistical parameter mentioned in the table is significant, but the values of maximum
loss/gain or minimum loss/gain are quite insightful. Dogecoin shows a maximum loss of
73.7741%, followed by BNB, XRP, Bitcoin, and Ethereum. If you look at the biggest gain
in a day, it was 70.2987% for dogecoin, followed by BNB, XRP, Bitcoin, and Ethereum in
that order. Table 3 incorporates the application of ARMA maximum likelihood (OPG —
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BHHH) on 1291 observations on the returns of the top cryptocurrencies globally. The time-
series analyses of the dataset formulated contains the coefficient of covariance computed
employing the outer product of gradients. Considering Bitcoin, R-squared shows a value of
0.53 on the application of the ARMA model. The values were obtained on inverted AR roots
of —0.5 and inverted MA roots of 1.00. Moreover, the R-squared value of BNB was 0.525070,
calculated on inverted AR roots of —0.6 and inverted MA roots of 0.99. Convergence was
achieved on BNB after 63 iterations. ARMA modeling also assessed the log returns of
Dogecoin on inverted AR roots of —0.08 and inverted MA roots of 0.99. Convergence
was achieved in Dogecoin after 121 iterations. Ethereum shows 0.515613 as the value of
R-squared, which achieved convergence after 98 iterations on inverted AR roots of —0.03
and inverted MA roots of 1.00. Lastly, the cryptocurrency of XRP showed the second largest
R-squared valued on an ARMA application of 0.530665. However, the log returns of XRP
exhibited failure to improve non-zero gradients after 71 iterations.

Table 3. ARMA Maximum Likelihood (OPG-BHHH) of Return.

Particulars Bitcoin BNB Dogecoin Ethereum XRP
C 0.0178 0.7743 0.9816 0.3895 0.8139
. AR(1) 0.0437 0 0 0.1457 0
Probability MA(1) 0.3538 0 0 0 0.6571
SIGMASQ 0 0 0 0 0
R-squared 0.5263 0.5251 0.5370 0.5156 0.5307
Adjusted R-squared 0.5252 0.5240 0.5360 0.5145 0.5296
S.E. of regression (SER) 0.0403 0.0547 0.0779 0.0495 0.0605
Sum squared resid 2.0888 3.8528 7.8062 3.1566 4.7083
Log likelihood 2312.866 1919.449 1463.547 2047.336 1788.246
. F-statistic 476.5851 474.2904 497.6588 456.6551 485.0583
Regression Prob(F-statistic) 0 0 0 0 0
Statistics Mean d dent B -6 5 -5 _ -5 _5
ean dependent var (MDV) 2.17 x 10 1.28 x 10 2.61 x 10 1.04 x 10 1.33 x 10
S.D. dependent var 0.0585 0.0793 0.1143 0.0711 0.0882
Akaike info criterion (AIC) —3.5769 —2.9674 —2.2611 —3.1655 —2.7641
Schwarz criterion (SC) —3.5609 —2.9514 —2.2451 —3.1495 —2.7481
Hannan—Quinn criter. —3.5709 —2.9614 —2.2551 —3.1595 —2.7581
Durbin—-Watson stat 2.0002 1.9947 1.9830 1.9978 1.9993

After ARMA, the next step was to check autoregressive conditional heteroskedasticity
(ARCH). Table 4 contains calculations relating to heteroskedasticity, exhibiting F-statistic
values, observed R-squared values, and probability values. Probability in the table is based
on F-statistics which follow F(k, n — k — 1) distribution. With the exception of Bitcoin, all
cryptocurrencies showed significant p-values as they were less than 0.05. This signifies that
after the application of E-GARCH on the framed dataset, there is a high probability that
the employed model will not show reliable results for Bitcoin. However, because four out
of five currencies showed a positive sign with statistically significant values, it suitable for
further analyses. Moreover, the value of R-squares in ARMA modeling was more than 0.5
(Table 3). Hence, further parameters can be applied to Bitcoin as well.

Table 4. Heteroskedasticity Test: ARCH of Return.

Bitcoin BNB Dogecoin Ethereum XRP
F-statistic 0.561137 27.9889 13.98802 8.906154 88.16335
Obs*R-squared 1.1239 53.768 27.4443 17.61 155.427
Prob. F(2,1288) 0.5707 0 0 0.0001 0
Prob. Chi-Squared(2) 0.5701 0 0 0.0001 0

Table 5 comprises the heteroskedasticity test. ARCH statistics were calculated using
RESID? as the dependent variable. The analysis is based upon the adjusted sample size of
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1292 observations, which changed to 1289 observations after adjustments. The method of

least squares was applied to the test to make interpretations.

Table 5. Heteroskedasticity: Regression Statistics of Return.

Bitcoin BNB Dogecoin Ethereum XRP
C 0 0 0.0007 0 0
RESID? (—1) 0.4389 0 0.0144 0.0071 0
RESID? (—2) 0.4804 0.6182 0 0.0026 0
R-squared 0.0009 0.0417 0.0213 0.0137 0.1206
Adjusted R-squared —0.0007 0.0402 0.0198 0.0121 0.1192
SER 0.0067 0.0131 0.0507 0.0065 0.0116
Sum squared resid 0.0576 0.2195 3.3116 0.0543 0.1727
Log likelihood 4626.173 3763.979 2014.902 4663.702 3918.677
F-statistic 0.5611 27.9889 13.988 8.9062 88.1634
Prob(F-statistic) 0.5707 0 0 0.0001 0
MDV 0.0016 0.0030 0.0061 0.0024 0.0037
S.D. dependent var 0.0067 0.0133 0.0513 0.0065 0.0123
AIC —7.1733 —5.8355 —3.1216 —7.2315 —6.0755
SC —7.1613 —5.8235 —3.1096 —7.2195 —6.0635
Hannan—Quinn criter. —7.1688 —5.831 —3.1171 —7.2270 —6.071
Durbin-Watson stat 2.0000 2.0003 2.006 2.00765 1.9884

Table 6 contains the statistics related to p-values to testify to the significance of the
variables and coefficients in the E-GARCH model. C(5), C(6), and C(7) signify size effect,
sign effect, and GARCH effect, respectively. From the table, it can be deciphered that AR(1)
has a statistically significant result in the case of Dogecoin and XRP only. In comparison,
MA(1) shows statistically significant values across all the coins. Moreover, C(5) and C(7)
show significant results across all cryptocurrencies. A further assessment based on the
E-GARCH statistics concerning the regression variables is made in upcoming sections of

the research.

Table 6. E-GARCH: p-values of Return.

Particulars Bitcoin BNB Dogecoin Ethereum XRP

C 0.1037 0.7625 0.0002 0.2627 0.4212

AR(1) 0.2369 0.0975 0.0349 0.4265 0.0161
MA(1) 0 0 0 0 0
C@4) 0.0022 0 0 0.001 0
C(5) 0 0 0 0 0

C(6) 0.2065 0.0002 0.0295 0.0831 0.6924
C(7) 0 0 0 0 0

By considering the dependent variable as a log of returns in cryptocurrencies, Ta-
ble 7 employs ML ARCH-Student’s t distribution (OPG-BHHH/Marquardt steps). The
model runs on an adjusted sample of 1292 observations, including 1290 observations

after adjustments.

Coefficient covariance was computed using the outer product of gradients to calculate
the regression statistics of the E-GARCH estimations. The calculations in the table are based

upon the following:

LOG(GARCH) = C(4) + C(5)*ABS(RESID(—1)/@SQRT(GARCH(—1))) +
C(6)*RESID(—1)/@SQRT(GARCH(—1)) + C(7)*LOG(GARCH(~1))

(10)

Table 8 shows the beta coefficient analysis of the EGARCH return (%) application.
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Table 7. E-GARCH: Regression Statistics of Return.

Bitcoin BNB Dogecoin Ethereum XRP

R-squared 0.5253 0.5248 0.5347 0.5157 0.5293

Adjusted R-squared 0.5245 0.52401 0.5339 0.5149 0.5286

SER 0.04033 0.0547 0.0781 0.0495 0.0606

Sum squared resid 2.0933 3.8548 7.8455 3.1554 4.7214
Log likelihood 2505.975 2210.076 2077.896 2161.006 2139.312

Durbin-Watson stat 2.0468 2.0083 2.0053 2.0199 1.9883

MDV 230x 1076 —1.62x107° 699 x107® 215x 107> 5.86x 10°°

S.D. dependent var 0.0585 0.0793 0.1144 0.0711 0.0882
AIC —3.8728 —3.4141 —3.2091 —3.3380 —3.3044
SC —3.8408 —3.3821 —3.1771 —3.3060 —3.2723
Hannan—Quinn criter. —3.8608 —3.4021 —3.1971 —3.3260 —3.2923

Table 8. Beta Coefficient Analysis of E-GARCH application.

Particulars Size Effect Sign Effect GARCH Term
Bitcoin 0.1589 * —0.0326 0.9575 *
BNB 0.2583 * —0.1181 * 0.9184 *
Dogecoin 0.7259 * 0.0994 * 0.8293 *
Ethereum 0.2207 * —0.0542 0.9194 *
XRP 0.4728 * —0.0160 0.8868 *

Note: * denotes statistical significance at the 0.05 level.

5. Discussion

In Table 8, the value of the size effect of all currencies is statistically significant, which
shows that news has a significant impact on volatility. Moreover, volatility persistence
was found to be very high and statistically significant in all cryptocurrencies. The high
value of volatility persistence signifies that if the market is volatile, it remains volatile
for a long time. Considering the sign effect, for Dogecoin there is a positive sign effect,
whereas all the other currencies have a negative sign effect. A negative sign effect indicates
an inverse relationship between error (¢;) and o72. This signifies that positive information
can decrease volatility and negative information can increase volatility. However, the sign
effect is significant in the case of only two currencies, i.e., BNB and Dogecoin.

When compared to a similar study conducted during COVID-19 using E-GARCH on
cryptocurrencies, it was discovered that the sign effect was significant across the sample.
However, Yang et al. (2023) used the daily historical closing prices of cryptocurrencies, such
as Bitcoin, Ethereum, Ripple, and Cardano, from 2019 to 2020 in their study, whereas we
looked at five currencies with a larger market cap over a longer period of time in our study.
Furthermore, our study focused on how the news (shocks) affect cryptocurrency market
volatility, whereas Yang et al. (2023) investigated the correlations between cryptocurrency
return volatility, global stock market indices, and the COVID-19 pandemic’s spillover effects.
Gupta and Chaudhary (2022) also investigated the performance of Bitcoin, Ethereum, XRP,
and Litecoin over a 5-year and 6-month period using the GARCH model family. However,
when the data analyses measured volatility based on returns of 1 year only, the currency of
XRP showed a positive sign effect, unlike the present research (Gupta and Chaudhary 2022).
This signifies that investors in XRP respond negatively in the long run to any adverse news
regarding the given currency.

The primary demand for cryptocurrency right now is speculation, and its price is
subject to wild swings (Qi et al. 2020). Because Bitcoin is decentralised, it is impossible
to keep tabs on it, which raises the investment risk (Lee et al. 2018). As a result, traders
should exercise extreme caution when trading in the crypto market (Gandal et al. 2018).
Investors should keep their eyes on companies represented by blockchain concept stocks
(Lee and Lee 2016). Therefore, despite the fact that the stocks based on the blockchain
idea are rapidly increasing, they are not a good choice for rapidly moving up in the rank-
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ings (Atzori 2017). When evaluating potential investment possibilities, it is important to
consider the level of development of the underlying medium to long-term technology,
the strength of the driving force, and the magnitude of the benefits to the relevant busi-
nesses (Wheelwright 1984). There is also a cap on the value of “blockchain idea stocks”
(Al-Shaibani et al. 2020), which is an important consideration. Many retail investors be-
come involved with blockchain idea stocks (Gupta and Shrivastava 2021), such as Bitcoin
and Ethereum, before they have a firm grasp of the technology’s underlying fundamentals
(Zachariadis et al. 2019). Before investing in cryptocurrency, investors must conduct due
diligence and understand all aspects of the cryptocurrency, including its potential risks
and rewards.

According to the current study, the prices of the most widely traded cryptocurrencies
respond significantly to shocks i.e., news. While many people are intrigued by cryptocur-
rencies, others are skeptical due to price volatility. This is evidenced by the fact that the
GARCH term has significant value in all five cryptocurrencies. This indicates that volatil-
ity remains for a long time in the crypto market. As such, if an investor does not like
fluctuations, they can invest in the DAX Performance Index or the Dow Jones Industrial
Average Index, which gauges low and insignificant volatility persistence in related research
(Yang et al. 2023), unlike crypto.

6. Conclusions

Cryptocurrency markets are volatile and can be influenced by a variety of factors, such
as changing regulations, liquidity issues, technical issues, and market sentiment. As a result,
investors should be aware that the value of their investments can fluctuate dramatically,
resulting in significant losses or gains. Some people are interested in cryptocurrencies not
as a means of exchange, but as a good inflation hedge or an attractive investment vehicle.
However, as there are no underlying assets to support the value of crypto, its market value
is dependent entirely on speculation. Furthermore, before investing in cryptocurrency,
investors should always make sure they understand the risks involved.

This study has limitations in that we investigated only 5 currencies out of over 20,000.
It would be interesting to delve deeper into the correlations between these currencies.
Furthermore, stochastic volatility methods could be used to improve out-of-sample fore-
casting power. Furthermore, as our crypto return predictions were calculated using past
prices, these projections might be surpassed by market fluctuations or other unforeseen
economic developments. Furthermore, the univariate GARCH model has been used in our
price-forecasting efforts. Applying multivariate GARCH models, which take into account
the micro and macroeconomic factors that influence cryptocurrency demand on the global
market, might be a promising avenue for further study.

Author Contributions: Conceptualization, M.B., S.T.,, and R.R.-A.; methodology, M.B., S.T., and
R.R.-A; validation, M.B., S.T., and R.R.-A.; formal analysis, M.B., S.T., and R.R.-A ; data curation,
M.B,, S.T.,, and R.R.-A.; writing—original draft preparation, M.B., S.T., and R.R.-A.; writing—review
and editing, M.B., S.T., and R.R.-A. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.
Data Availability Statement: Data are available from the authors upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

Almagsoosi, Lara Qasim Khanjar, Murtada Taha Eesa Abadi, Hussein Falah Hasan, and Hussein Kadhim Sharaf. 2022. Effect of the
Volatility of the Crypto Currency and Its Effect on the Market Returns. Industrial Engineering and Management Systems 21: 238—43.

[CrossRef]

Al-Shaibani, Hamed, Noureddine Lasla, and Mohamed Abdallah. 2020. Consortium Blockchain-Based Decentralized Stock Exchange
Platform. IEEE Access 8: 123711-25. [CrossRef]
Alti, Aydogan. 2003. How Sensitive Is Investment to Cash Flow When Financing Is Frictionless? Journal of Finance 58: 707-22. [CrossRef]


http://doi.org/10.7232/iems.2022.21.2.238
http://doi.org/10.1109/ACCESS.2020.3005663
http://doi.org/10.1111/1540-6261.00542

J. Risk Financial Manag. 2023, 16, 136 14 of 16

Ammous, Saifedean. 2018. Can Cryptocurrencies Fulfil the Functions of Money? Quarterly Review of Economics and Finance 70: 38-51.
[CrossRef]

Arnold, Ivo J. M., and Evert B. Vrugt. 2008. Fundamental Uncertainty and Stock Market Volatility. Applied Financial Economics 18:
1425-40. [CrossRef]

Atzori, Marcella. 2017. Blockchain Technology and Decentralized Governance: Is the State Still Necessary? Journal of Governance and
Regulation 6: 45-62. [CrossRef]

Back, Adam, Matt Corallo, Luke Dashjr, Mark Friedenbach, Gregory Maxwell, Andrew Miller, Andrew Poelstra, Jorge Timoén, and Pieter
Waui. 2014. Enabling Blockchain Innovations with Pegged Sidechains. Available online: https:/ /blockstream.com/sidechains.pdf
(accessed on 9 December 2022).

Barndorff-Nielsen, Ole E., and Niel Shepard. 2002. Econometric Analysis of Realised Volatility and Its Use in Estimating Stochastic
Volatility Models. Royal Statistic Society 64: 253-80. [CrossRef]

Baur, Dirk G., and Thomas Dimpfl. 2021. The Volatility of Bitcoin and Its Role as a Medium of Exchange and a Store of Value. Empirical
Economics 61: 2663-83. [CrossRef]

BenSaida, Ahmed. 2017. Herding Effect on Idiosyncratic Volatility in U.S. Industries. Finance Research Letters 23: 121-32. [CrossRef]

Bhatnagar, Mukul, Ercan Ozen, Sanjay Taneja, Simon Grima, and Ramona Rupeika-Apoga. 2022. The Dynamic Connectedness between
Risk and Return in the Fintech Market of India: Evidence Using the GARCH-M Approach. Risks 10: 209. [CrossRef]

Black, Fischer, and Myron Scholes. 1973. The Pricing of Options and Corporate Liabilities. Journal of Political Economy 81: 637-57.
[CrossRef]

Blau, Benjamin M. 2017. Price Dynamics and Speculative Trading in Bitcoin. Research in International Business and Finance 41: 493-99.
[CrossRef]

Bollerslev, Tim. 1986. Generalized autoregressive conditional heteroskedasticity. Journal of Econometrics 31: 307-27. [CrossRef]

Cermak, Vavrinec. 2017. Can Bitcoin Become a Viable Alternative to Fiat Currencies? An Empirical Analysis of ‘Bitcoin’s Volatility
Based on a GARCH Model. Available online: https://papers.ssrn.com/Sol3/papers.cfm?abstract_id=2961405 (accessed on 12
November 2022).

Chaturvedi, Aakanksha. 2022. Coinbase Lays off 20% Employees; Who Are the Other Crypto Companies Downsizing Now?—
BusinessToday. Business Today. Available online: https://www.businesstoday.in/crypto/story/coinbase-lays-off-20-employees-
other-crypto-companies-follow-suit-337675-2022-06-15 (accessed on 15 June 2022).

Ciaian, Pavel, Miroslava Rajcaniova, and d’Artis Kancs. 2016. The Economics of BitCoin Price Formation. Applied Economics 48:
1799-815. [CrossRef]

Corbet, Shaen, Yang (Greg) Hou, Yang Hu, Les Oxley, and Danyang Xu. 2021. Pandemic-Related Financial Market Volatility Spillovers:
Evidence from the Chinese COVID-19 Epicentre. International Review of Economics and Finance 71: 55-81. [CrossRef]

Covel, Michael W. 2006. Trend Following: How Great Traders Make Millions in up or down Markets. Upper Saddle River: FT Press.

DataQuest. 2021. Why Is Cryptocurrency So Volatile? Available online: https://www.dgindia.com/why-is-cryptocurrency-so-volatile/
(accessed on 29 December 2021).

Dyhrberg, Anne Haubo. 2016. Bitcoin, Gold and the Dollar—A GARCH Volatility Analysis. Finance Research Letters 16: 85-92.
[CrossRef]

Fakhfekh, Mohamed, and Ahmed Jeribi. 2020. Volatility Dynamics of Crypto-"Currencies’ Returns: Evidence from Asymmetric and
Long Memory GARCH Models. Research in International Business and Finance 51: 101075. [CrossRef]

Fang, Libing, Elie Bouri, Rangan Gupta, and David Roubaud. 2019. Does Global Economic Uncertainty Matter for the Volatility and
Hedging Effectiveness of Bitcoin? International Review of Financial Analysis 61: 29-36. [CrossRef]

Finkle, Todd A. 2019. Richard Branson and Virgin, Inc. Journal of the International Academy for Case Studies 17: 1-16.

Gandal, Neil, J. T. Hamrick, Tyler Moore, and Tali Oberman. 2018. Price Manipulation in the Bitcoin Ecosystem. Journal of Monetary
Economics 95: 86-96. [CrossRef]

Gazali, Haneffa Muchlis, Che Muhamad Hafiz Bin Che Ismail, and Tamrin Amboala. 2018. Exploring the Intention to Invest
in Cryptocurrency: The Case of Bitcoin. Paper presented at International Conference on Information and Communication
Technology for the Muslim World 2018, ICT4M 2018, Kuala Lumpur, Malaysia, July 23-25, pp. 64—68. [CrossRef]

Giudici, Giancarlo, Alistair Milne, and Dmitri Vinogradov. 2020. Cryptocurrencies: Market Analysis and Perspectives. Journal of
Industrial and Business Economics 47: 1-8. [CrossRef]

Goldstein, Itay, Emre Ozdenoren, and Kathy Yuan. 2013. Trading Frenzies and Their Impact on Real Investment. Journal of Financial
Economics 109: 566-82. [CrossRef]

Goli¢, Zorica. 2020. Investing in cryptocurrencyes: Bitcoin-‘rat “‘poison” or new asset class? Proceedings of the Faculty of Economics in East
Sarajevo 9: 77-90. [CrossRef]

Gomber, Peter, Robert J. Kauffman, Chris Parker, and Bruce W. Weber. 2018. On the Fintech Revolution: Interpreting the Forces of
Innovation, Disruption and Transformation in Financial Services. Journal of Management Information Systems 35: 220-65. [CrossRef]

Gupta, Hemendra, and Rashmi Chaudhary. 2022. An Empirical Study of Volatility in Cryptocurrency Market. Journal of Risk and
Financial Management 15: 513. [CrossRef]

Gupta, Shilpi, and Monica Shrivastava. 2021. Herding and Loss Aversion in Stock Markets: Mediating Role of Fear of Missing out
(FOMO) in Retail Investors. International Journal of Emerging Markets 17: 1720-37. [CrossRef]


http://doi.org/10.1016/j.qref.2018.05.010
http://doi.org/10.1080/09603100701857922
http://doi.org/10.22495/jgr_v6_i1_p5
https://blockstream.com/sidechains.pdf
http://doi.org/10.1111/1467-9868.00336
http://doi.org/10.1007/s00181-020-01990-5
http://doi.org/10.1016/j.frl.2017.03.001
http://doi.org/10.3390/risks10110209
http://doi.org/10.1086/260062
http://doi.org/10.1016/j.ribaf.2017.05.010
http://doi.org/10.1016/0304-4076(86)90063-1
https://papers.ssrn.com/Sol3/papers.cfm?abstract_id=2961405
https://www.businesstoday.in/crypto/story/coinbase-lays-off-20-employees-other-crypto-companies-follow-suit-337675-2022-06-15
https://www.businesstoday.in/crypto/story/coinbase-lays-off-20-employees-other-crypto-companies-follow-suit-337675-2022-06-15
http://doi.org/10.1080/00036846.2015.1109038
http://doi.org/10.1016/j.iref.2020.06.022
https://www.dqindia.com/why-is-cryptocurrency-so-volatile/
http://doi.org/10.1016/j.frl.2015.10.008
http://doi.org/10.1016/j.ribaf.2019.101075
http://doi.org/10.1016/j.irfa.2018.12.010
http://doi.org/10.1016/j.jmoneco.2017.12.004
http://doi.org/10.1109/ICT4M.2018.00021
http://doi.org/10.1007/s40812-019-00138-6
http://doi.org/10.1016/j.jfineco.2013.03.011
http://doi.org/10.7251/zrefis2020077g
http://doi.org/10.1080/07421222.2018.1440766
http://doi.org/10.3390/jrfm15110513
http://doi.org/10.1108/IJOEM-08-2020-0933

J. Risk Financial Manag. 2023, 16, 136 15 of 16

Haiss, Peter, and Jakob Schmid-Schmidsfelden. 2018. Bitcoin Compared on Price, Liquidity and Volatility: Crypto Currencies or an
Asset Class of Their Own? In European Financial Systems 2018: Proceedings of the 15th International Scientific Conference. Edited by
Josef Nesleha, Filip Hampl and Miroslav Svoboda. Brno: Masarykova University, pp. 128-38.

Hidajat, Taofik. 2019. Behavioural Biases in Bitcoin Trading. Fokus Ekonomi: Jurnal Ilmiah Ekonomi 14: 337-54. [CrossRef]

Hur, Yunyoung, Seongmin Jeon, and Byungjoon Yoo. 2015. Is Bitcoin a Viable E-Business?: Empirical Analysis of the Digital ‘Currency’s
Speculative Nature. Paper presented at 2015 International Conference on Information Systems: Exploring the Information Frontier,
ICIS 2015, Fort Worth, TX, USA, December 13-16.

Ibrahim, Yousef. 2020. Spillover of COVID-19: Impact on Stock Market Volatility. International Journal of Psychosocial Rehabilitation 24:
18069-81.

Jangir, Kshitiz, Vikas Sharma, Sanjay Taneja, and Ramona Rupeika-Apoga. 2022. The Moderating Effect of Perceived Risk on “Users
Continuance Intention for FinTech Services. Journal of Risk and Financial Management 16: 21. [CrossRef]

Kallberg, Jarl G., Crocker H. Liu, and D. Wylie Greig. 1996. The Role of Real Estate in the Portfolio Allocation Process. Real Estate
Economics 24: 359-77. [CrossRef]

Katsiampa, Paraskevi. 2017. Volatility Estimation for Bitcoin: A Comparison of GARCH Models. Economics Letters 158: 3-6. [CrossRef]

Kim, Alisa, Simon Trimborn, and Wolfgang Karl Haerdle. 2021. VCRIX—A Volatility Index for Crypto-Currencies. International Review
of Financial Analysis 78: 101915. [CrossRef]

Kristoufek, Ladislav. 2015. What Are the Main Drivers of the Bitcoin Price? Evidence from Wavelet Coherence Analysis. Edited by
Enrico Scalas. PLoS ONE 10: e0123923. [CrossRef]

Kumar, Anoop S., and S. Anandarao. 2019. Volatility Spillover in Crypto-Currency Markets: Some Evidences from GARCH and
Wavelet Analysis. Physica A: Statistical Mechanics and Its Applications 524: 448-58. [CrossRef]

Kumar, Harsh. 2022. All You Need to Know About Crypto Market Fall; Experts Advise Restraint In Buying. Outlook India. Available
online: https://www.outlookindia.com/business/all-you-need-to-know-about-crypto-market-fall-experts-advise-restraint-
in-buying-news-196134 (accessed on 11 May 2022).

Lane, Philip R., and Gian Maria Milesi-Ferretti. 2008. International Investment Patterns. Review of Economics and Statistics 90: 538-49.
[CrossRef]

Lee, David Kuo Chuen, Li Guo, and Yu Wang. 2018. Cryptocurrency: A New Investment Opportunity? Journal of Alternative Investments
20: 16-40. [CrossRef]

Lee, Larissa, and Larissa Lee. 2016. How ‘Bitcoin’s Technology Could Reinvent the Stock Market. Hastings Business Law Journal 12.

Lesser, William H. 2019. Back to Basics: Economic Concepts Explained. Washington, DC: IMF. [CrossRef]

Lynch, Peter, and John Rothchild. 2000. One up on Wall Street: How to Use What You Already Know to Make Money in the Market. New
York: Simon and Schuster.

Marquering, Wessel A., and Peter de Goeij. 2005. Modeling the Conditional Covariance Between Stock and Bond Returns: A
Multivariate Garch Approach. SSRN Electronic Journal 2: 1-58. [CrossRef]

Merkle, Christoph. 2018. The Curious Case of Negative Volatility. Journal of Financial Markets 40: 92-108. [CrossRef]

Naimy, Viviane, Omar Haddad, Gema Fernandez-Aviles, and Rim El Khoury. 2021. The Predictive Capacity of GARCH-Type Models
in Measuring the Volatility of Crypto and World Currencies. PLoS ONE 16: e0245904. [CrossRef]

Nasdagq. 2022. Available online: https://www.nasdaq.com/market-activity /cryptocurrency (accessed on 9 December 2022).

Nelson, Daniel B. 1991. Conditional Heteroskedasticity in Asset Returns: A New Approach. Econometrica: Journal of the Econometric
Society 59: 347-70. [CrossRef]

Ng, Hs Raymond, and Kai-Pui Lam. 2006. How Does the Sample Size Affect GARCH Model? Paper presented at 9th Joint Conference
on Information Sciences, JCIS 2006, Kaohsiung, Taiwan, October 8-11. [CrossRef]

Othman, Anwar Hasan Abdullah, Syed Musa Alhabshi, and Razali Haron. 2019. The Effect of Symmetric and Asymmetric Information
on Volatility Structure of Crypto-Currency Markets A Case Study of Bitcoin Currency. Journal of Financial Economic Policy 11:
432-50. [CrossRef]

Pechman, Marcel. 2022. Global Bitcoin Adoption Is “Still in Its Infancy,” but ‘Here’s How It Might Accelerate. Coin Telegraph. Available
online: https:/ /cointelegraph.com/news/global-bitcoin-adoption-is-still-in-its-infancy-but-here-s-how-it-might-accelerate
(accessed on 6 October 2022.).

Poon, Ser Huang, and Clive W. J. Granger. 2003. Forecasting Volatility in Financial Markets: A Review. Journal of Economic Literature 41:
478-539. [CrossRef]

Pryzmont, Piotr. 2016. An Empirical Study of How Bitcoin Related Incidents Impact Its Price Volatility. Dublin: National College of Ireland.

Qi, Tuotuo, Tianmei Wang, Jianming Zhu, and Ruyu Bai. 2020. The Correlation and Volatility between Bitcoin and the Blockchain
Index. International Journal of Crowd Science 4: 103-15. [CrossRef]

Roques, Fabien A., David M. Newbery, and William J. Nuttall. 2006. Fuel Mix Diversification Incentives in Liberalized Electricity
Markets. Energy Economics 30: 1831—49. [CrossRef]

Rupeika-Apoga, Ramona, and Stefan Wendt. 2021. FinTech in Latvia: Status Quo, Current Developments, and Challenges Ahead. Risks
9: 181. [CrossRef]

Rupeika-Apoga, Ramona, and Stefan Wendt. 2022. FinTech Development and Regulatory Scrutiny: A Contradiction? The Case of
Latvia. Risks 10: 167. [CrossRef]

’


http://doi.org/10.34152/fe.14.2.337-354
http://doi.org/10.3390/jrfm16010021
http://doi.org/10.1111/1540-6229.00695
http://doi.org/10.1016/j.econlet.2017.06.023
http://doi.org/10.1016/j.irfa.2021.101915
http://doi.org/10.1371/journal.pone.0123923
http://doi.org/10.1016/j.physa.2019.04.154
https://www.outlookindia.com/business/all-you-need-to-know-about-crypto-market-fall-experts-advise-restraint-in-buying-news-196134
https://www.outlookindia.com/business/all-you-need-to-know-about-crypto-market-fall-experts-advise-restraint-in-buying-news-196134
http://doi.org/10.1162/rest.90.3.538
http://doi.org/10.3905/jai.2018.20.3.016
http://doi.org/10.1201/9780203748053-2
http://doi.org/10.2139/ssrn.302335
http://doi.org/10.1016/j.finmar.2017.11.001
http://doi.org/10.1371/journal.pone.0245904
https://www.nasdaq.com/market-activity/cryptocurrency
http://doi.org/10.2307/2938260
http://doi.org/10.2991/jcis.2006.139
http://doi.org/10.1108/JFEP-10-2018-0147
https://cointelegraph.com/news/global-bitcoin-adoption-is-still-in-its-infancy-but-here-s-how-it-might-accelerate
http://doi.org/10.1257/.41.2.478
http://doi.org/10.1108/IJCS-11-2019-0036
http://doi.org/10.1016/j.eneco.2007.11.008
http://doi.org/10.3390/risks9100181
http://doi.org/10.3390/risks10090167

J. Risk Financial Manag. 2023, 16, 136 16 of 16

Sapuric, Svetlana, Angelika Kokkinaki, and Ifigenia Georgiou. 2020. The Relationship between Bitcoin Returns, Volatility and Volume:
Asymmetric GARCH Modeling. Journal of Enterprise Information Management 35: 1506-21. [CrossRef]

Schar, Fabian, and Aleksander Berentsen. 2020. Bitcoin, Blockchain, and Cryptoassets: A Comprehensive Introduction. Cambridge: MIT
Press.

Schwert, William G. 2002. Stock Volatility in the New Millennium: How Wacky Is Nasdaq? jJournal of Monetary Economics 49: 3-26.
[CrossRef]

Sensoy, Ahmet, Thiago Christiano Silva, Shaen Corbet, and Benjamin Miranda Tabak. 2021. High-Frequency Return and Volatility
Spillovers among Cryptocurrencies. Applied Economics 53: 4310-28. [CrossRef]

Sharma, Bharat. 2021. Cryptocurrency Rollercoaster 2021: Ten Defining Crypto Moments of The Year. India Times. Available online:
https:/ /www.indiatimes.com/technology /news/ten-crypto-highlights-of-year-557450.html (accessed on 24 December 2021).

Sigalos, MacKenzie. 2022. $60 Billion Collapse of Major Cryptocurrency Is Not the ‘Industry’s Bear Stearns Moment—Senators and
Regulators Explain Why. CNBC. Available online: https://www.cnbc.com /2022 /05/28/60-billion-terra-washout-not-cryptos-
bear-stearns-moment-regulators.html (accessed on 28 May 2022).

Smith, Sean Stein. 2021. Crypto Accounting Valuation, Reporting, and Disclosure. In The Emerald Handbook of Blockchain for Business.
Bradford: Emerald Publishing Limited, pp. 341-57. [CrossRef]

Steiger, James. 1980. Tests for Comparing Elements of a Correlation Matrix. Psychological Bulletin 87: 245-251. [CrossRef]

Sukumaran, Shangeetha, Thai Siew Bee, and Shaista Wasiuzzaman. 2022. Cryptocurrency as an Investment: The Malaysian Context.
Risks 10: 86. [CrossRef]

Tarr, Julie Anne. 2018. Distributed Ledger Technology, Blockchain and Insurance: Opportunities, Risks and Challenges. Insurance Law
Journal 29: 254—68.

Toneatto, Tony. 1999. Cognitive Psychopathology of Problem Gambling for Personal Use Only. Substance Use & Misuse 34: 1593-604.

Tran, Vu Le, and Thomas Leirvik. 2020. Efficiency in the Markets of Crypto-Currencies. Finance Research Letters 35: 101382. [CrossRef]

Urquhart, Andrew. 2017. Price Clustering in Bitcoin. Economics Letters 159: 145-48. [CrossRef]

Urquhart, Andrew. 2022. Under the Hood of the Ethereum Blockchain. Finance Research Letters 47: 102628. [CrossRef]

Varma, Parminder, Shivinder Nijjer, Kiran Sood, Simon Grima, and Ramona Rupeika-Apoga. 2022. Thematic Analysis of Financial
Technology (Fintech) Influence on the Banking Industry. Risks 10: 186. [CrossRef]

Vasek, Marie, and Tyler Moore. 2019. Analyzing the Bitcoin Ponzi Scheme Ecosystem. In International Conference on Financial
Cryptography and Data Security. Berlin: Springer, pp. 101-12. [CrossRef]

Vejacka, Martin. 2014. Basic Aspects of Cryptocurrencies. Journal of Economy, Business and Financing 2: 75-83.

Walther, Thomas, Tony Klein, and Elie Bouri. 2019. Exogenous Drivers of Bitcoin and Cryptocurrency Volatility—A Mixed Data
Sampling Approach to Forecasting. Journal of International Financial Markets, Institutions and Money 63: 101133. [CrossRef]

Weske, Jennifer L. 2013. Share Price Changes and Price/Earnings Ratios as Predictors of Fraud Prior to a Fraud Announcement. Scottsdale:
Northcentral University, vol. 130.

Wheelwright, Steven C. 1984. Manufacturing Strategy: Defining the Missing Link. Strategic Management Journal 5: 77-91. [CrossRef]
Yang, Zhaojun, Thanasis Stengos, and Apostolos Ampountolas. 2023. The Effect of COVID-19 on Cryptocurrencies and the Stock
Market Volatility: A Two-Stage DCC-EGARCH Model Analysis. Journal of Risk and Financial Management 16: 25. [CrossRef]
Zachariadis, Markos, Garrick Hileman, and Susan V. Scott. 2019. Governance and Control in Distributed Ledgers: Understanding the

Challenges Facing Blockchain Technology in Financial Services. Information and Organization 29: 105-17. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1108/JEIM-10-2018-0228
http://doi.org/10.1016/S0304-3932(01)00099-X
http://doi.org/10.1080/00036846.2021.1899119
https://www.indiatimes.com/technology/news/ten-crypto-highlights-of-year-557450.html
https://www.cnbc.com/2022/05/28/60-billion-terra-washout-not-cryptos-bear-stearns-moment-regulators.html
https://www.cnbc.com/2022/05/28/60-billion-terra-washout-not-cryptos-bear-stearns-moment-regulators.html
http://doi.org/10.1108/978-1-83982-198-120211026
http://doi.org/10.1037/0033-2909.87.2.245
http://doi.org/10.3390/risks10040086
http://doi.org/10.1016/j.frl.2019.101382
http://doi.org/10.1016/j.econlet.2017.07.035
http://doi.org/10.1016/j.frl.2021.102628
http://doi.org/10.3390/risks10100186
http://doi.org/10.1007/978-3-662-58820-8_8
http://doi.org/10.1016/j.intfin.2019.101133
http://doi.org/10.1002/smj.4250050106
http://doi.org/10.3390/JRFM16010025
http://doi.org/10.1016/j.infoandorg.2019.03.001

	Introduction 
	Literature Review 
	Materials and Methods 
	Sample 
	Model 

	Results 
	Discussion 
	Conclusions 
	References

